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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the soft error 
resistance of an SRAM by increasing the storage node 
capacitance of the memory cell of the SRAM. 



SOLUTION: In a complete CMOS type SRAM in which a 
memory cell is constituted of six pieces of MISFETs, capacitive 
elements C having stack structures are formed of lower 
electrodes 16 covering the top of the memory cell, upper 
electrodes 19, and capacitor insulating films 18 formed between 
the electrodes 16 and 19 and one electrodes (lower electrodes 
16) of the elements C are connected to one storage nodes of 




flip-flop circuits and the other electrodes (upper electrodes 19) 
are connected to the other storage nodes of the flip flop circuits. 
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imtJS. i ] -KcommmM isfe t*3 xif—ttm 

I SFET. m^fflM I SFETfcit/fcMfflM I SF 

±mzmm LtzM 3 ig^iitsif^-»«t 
\.wm 2 ] mm i iemco^^«njs&^s-c*> 

n&m txffiB-ttwgmmM isfe t«-w f u 

4 v*«k*^fc*«3:h.-C^St#fc:. Wi2f6l«> 
SlfflM ISFE TcOffi^c?) F W y$I*£ k 

.* rJVUEf&o— k fna-*f ^IBIOTm i s f e to— 
:fircDF W k *«RWKflS8rt--6 IS 5 <nWm&> 

ft, !SI2^»*?«Dflfcfr<DmffikL fiiB— ttOXf/VBi 

mnwxb m&- nnwhmM isfe Tom^ro k w 



i mm 5 ] m&m 2 uM<D¥mitem®amsT$> 

LISAS' V 3 VK*»fcSr.&-:frtf>«»i, as 7 eotfm 
Srffl tXmsi—tttommmM ISFE Tco— K U — f 



jMCTfria— *t«fl^ffflM I SF ETOflttfTOF W y 
«0p< * rt**<Offcfr k ttfttt tctttt ? *VC v ^ S i k £ # 

sk -r &*mmmmmm. 
[ ft*« 6 ] man 2 imv*mmm®$$giWT$> 

ot. MIB— WcOfgfijfflM I SFET<3D-eixmoy- 
MtOft^ffflM ISFE T<0-5-fL-?iltfOy-^.«l«fcmaS 
ffi&ZtiX^&Z k *»«k -r**8»WMBBlH®«. 

7 ] tt*« 2ie$e^#^*w(5is&^g-c$> 

Tfiia-^teMfflM I SFETO- JjCOV—xmt&b 

[ 8 1 mim 1 lamco^^f^sni^gT'j) 
->t\ B<riasRAMc7)jM2iiiS8{ct± N itria^2«aco^ 

*r<o«ffik^a^Mk zm&Lt&am-vm&ix 
mim 9 ] mim 1 ia^^^msnis8^ST$> 

oT, fnaSRAMtfOjfjaHIISSrfll^-rSM I SFET 

k Buiam 3 m3<vmmmco±.mz&tf<.2tifz* *;hm 
kti. friam2JiB^«M^^«Miem3iiB^« 

1 0 ] man 1 iam^)^^««iHis5^aT' 
35>of. Huia^fi^^-^«ffikBtria— ^11/ 

1 l^^?Ltcii^ajtft/i©«M2r^LT«^W{c 
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a. 

1 1 1 — *f«0S8M§M I S F ETii *f 
t. — ttOKSfflMI SFETtWt'J-fe^ML 
ot. ( a ) ^^*««cO±®±(c«ia L fcfS i s a O 

^w^-eBiriasBiSfflM isfet, Mie*?tfflM i s f 

E Tfcir/fjieffiMfflM I S F E TcO-f-il^^y- h 

mm* jmr&xm* < b ) mne^ i ii a ^mnox 

ttiRj: fcjBjawsxs, ( c ) iuiesg3 *a^«Mco 
-mw* u mmmmm^co-^comm 

b Huie^ * >J -te/KO— * <9#«y - H i: £ mfie— *f 

MimAm^mxnn&t mia^ * u -^jucom^cowm 

[ w*3i 1 2 j it$ig 1 1 ie«e^**«s*aiHiss^a 
oisBt^a-c* ot, ( a > mi-nommmM i s f 
et. fine— *fco*??fflM i sFETtsi^Mia— *r<?) 

K5*fflM I SFETSr^L^f^ iil^M I SFE 
T(JO±g|!{Ci6Wt7 , '^l<7)^«2rX.y^V^t-C, ff 
le-M^WfflM I S F E TO-^fcT) y«WtC3* 

-t&m i osasi?LSr»«^-*xs. < b ) mm i co*g 
co-ucommzm&i. mmmicomwtfizmtxmm 

SJHH t O-*<0«Sfcl»IE-*OlE»fflM I S F ET 
co ^iiBh *«SRWfc:«gBW-Sxa. ( c ) miE 

Smisfe rcoimco FN , ffiK— ;fr«offi 

IftfflM I S FET S WE-W^flWfflM I SFETCO- 

ut,z#mwy- bmmt izm-t&m2comw&izmm- 

&Xg , ( d ) mf 2«»*? *>JL«fc«HI Lfc n Sco^ 

-yrtxmmm.m^m-ijcommz&m.L. mm 

HWOlBiWHM ISFETOKM >««fc . lulfi-* 
<7)WfflM I S F ET. milB— STOft?tfflM ISFET 

izimcoy- hmrnt &m$a,tmz®m-t&TM. < e > 



mttii&m*x.y*yfLx. mtmsM=Fco-^com 
mzmi-tm 3 commfi. mmmm?comijcom.mz 

3*T4*4«0««?L. *HB-#*)iBIWflM I SFETco 
K W yfi*St s BUl£-*f«ft^fflM I S FETWi 

#, msmjjcommmM i sFET^ai^y-hmfis 

fcfc^&SS5<D«ttJL mrie«!!*<?)*?tfflM I SFE 

tcoyva ymmzmi-zmbcomrnizztiz'timfs. 
-r&xs, ( f > rnmmmimmco±mzimi.tz-mi 
msco^^)vmo^--yy\^x, -ftifmrn^co 
mmizm. txmmsm^co-ijcommt mnmz® 
mztx. mmwmffi5com&itMtxmm--i}Co® 
mmM isfetokw ymm t . Miefl!i*<o*^fffl 

MISFET, miWiCOmmmM ISFE TK«jI<0 

y- hmffih (,zzti?timmMzig:Mzti&m i ? 
;WB»k. ~mmmm4comwtiL*mtxmi®mm 
=Fco\tejjcowm t w.%mzmmz n , ffi^i>ne^6co 

«SBHL*afC«fiEfl&*<0©«ffflM I SFET05FW 
>Wfcll»WfcSttS:h.4»2tf>.x 

cowmxm. 

i mo% 1 3 1 man 1 2 iaa^¥«fts«ig!^a 
com&timxh^x. mmim&co*fjumz'*f- 
-v7Lx. mu-ncowmmM 1 sFETowm 

-«<^*?tfflM i s f ETcoztLZ'ticov-xmrnzn 
imm 1 4 ] wmm 1 2ie«i^^^«iii^ia 

^S5^*ffiT$> oT. ( a ) mrlBSS 1 S B ^>«IStMt«R 
miK— ^OteiUfflM I SFETcT)— 

MfflM I S F ETC0mUcOV-Xffi.mz&t&m8CO& 

mib *i&fcfz>TM. ( b ) mm hb^ 
z>*t-=.vyLx. mmicommfizmixmi- 

Uc0Wm.mu I SFE T<?)y-Xl«i:f ^WtSi? 
fLSmiW^'-y b'Sfc. mriem8^MIL5rjitTmriE 
fltetrw*BSfflM 1 s f ET<oy-x««fc«swfc:«« 
$ix«.ig2c7)/N-y vmb^mm-hxn. ( c ) mie^ 
lmsco*? >\s®co±mztmLtim 2 commsmm* 

MTLt. Buie^2WN* y vmizM-t&mi o»«t 

*JgJftt4XS, ( d ) MlBm2 (0JRI8tN>«R^±ffi(z: 

s^^ffifflttx-^^co-^-i:, mmi ocommit 
mtxmm2coj*y ]*mbn&mz®mztiz>ttim 
?-<?mcowib*mm-z>xM. z&tsz b zm®b 
?&tmfctm®ffimmcowm-xm. 
im»m 1 5 ] tmm 1 1 imco^mimm^mm 
cowmxmxh o r . < a ) ifria-^coigiSfflM 1 s f 
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ET\ WE— StOjMWSM I SFETtiXX/mii-McO 
iKiMfflM I SFETJML«1 ,I;ft.£><?>M I SFE 

t&mco±mztm vtz ni^sa^ y r? ymtrb* 

§ Btriess 3 * a <^^us y r lx ms& 

?<7Miwn&<D±.mzfm tarn 1 mm <r>mmmm 
m-y^-y^tx. msm&mtt— ij&wmzmmL 

TiwE— *f<9iH»fflM I S F ETO— 3jC0 KW-f yflfeS 

tcarr 1 nmmii. mm-MconnM isfeto 

-*<D F W V«« fc . lfflE— WoaffiJBM I S F E T 
cOfffcfir. MtfOlgiftfflM I SFETOflfcfirlCftiltf) 

*c0*ffiS:a51LTMieffi*c0iE«)fflM I SFETOK 

W v«Wfc . ffiE— #oK««JBm isfet, we— 
*<^m?tfflivi i s f ETiz^mcoy- hwmt izm-tz, 

*3<oS8KJL ffi£flto6roftffifflM isfetohw 

ym.mizmthm4 nwffiizzixztiBfSL-thzM. 

)um*^?--y?Lx. -s&wress 1 commizm 
txm%m&m?co--jjcr>mmt , «te— #<ossiMflM 

1 s FETcoFl^-'f yfKi£fc 

*U flilS* i MiB»2cot^fL^5itrfiie^co*^fffl 
MISFETWKW VfRWf: . flHEffli;6rtf5ft?(rffiM I 

sfet, mzmjjnmmmM isfe Tic^a^y- 
hmmt izzixztimsmtzmnzti&mi <r>* ?)vm 
mt » -sawnes 3 <Djg^?L£» tt Miesa*^ 

flfcfr^mfiSJ: . WEffcfrWffiiWHM I S F ETcO F W 

ymmt . me— *<o*^m isfet, imb— #<o 
IE«jfflM 1 s f ETfcftjfcoy- Mtffii: iz^ix^ixm 

smizimzti. m&^mi^mA cos^7LSrM tt we 

^^ix^m2co^^;HE^t 

[ft^a 1 6 ] m&m 1 1 3Btt<^N»«MMKHIK3@K 
<^Kjt^«Tft-7 X . ( a ) WE— ttOggWfflM I S F 

et\ HfriB-*rcom?tfflM i sFETtsit/wE-*^ 

SBUfflM I SFETSr^LJt^. iI;ft.£><7)M ISFE 
E- JtOlWWflM I S F E TCDflfcfr<9 KM y««Hcii 

•r •& m 1 <nmm.imt.-ti x@, ( b > wess 1 <?>se 

wiass 2 •Bavwfrs'c? --y y lx mmmm? 
cD-ncommzBfS. l . wess 1 *>sssbl*j1 tt Huie 

SfiS^— ^mffifcWEtifcfrOJifffflM ISFET 

<f>y\s4 ymmt zwsmizmffir&xm. ( c ) we 



®mm?n-i}crm&<7)±mzm%mmiimmztm l 
ttfk. m%mmmm*^ v*t~y-yLx. we-**o& 

mmM I S FETO— ^rcoh'U-f yffil&iZj&t&^eO 

ttw l * n wo^mgh ^ y a ym*h & & w ess 3 e a 

*»j£U WESjS2»igm£ffitTWE^**^CDfl!! 
^TOfc BfllB-^OIglSfflM I S F ET<7) K p^f yffi. 

mt si««iciasw-4is, < e > «nes?*as^<o«i 

f-^^LT. luiBS*fR^-*^*«§^-fl»m3<7) 
7L. HulB-*£7)IE«)ffl M I SFETOHW >-«^ fc . 

mmmcr>nnmMi sfet, hibe— woranfflM 1 
s f ET^m-ftizimny- vmrnt 5 ojg 

SSfL, B>rlB{teO|gi6fflM I SFETcOFl^^f yffi.m 

t . mz-ttconmmM isfe to—*, mib— *o 

iEHWJMI SFETfcfc:3aM-ft*6<o«BttfL^*ti.-P!h. 

jBjR-rsxe, ( f ) m9m^mmm<o±mzmmttz 
mimacox?jmzj*?--y?Lx. -numtm 
4 <n&mi*mtxMiv&m.m=?<?>®%c?>m.mt^m 
izmmzti. m&mnmecommiimtxmii-^ 
wssfflM 1 sFETOKwviat, friBm^m 
»i sfet, mmncommmM 1 sfetk* 

Mi^^^romikmawtcftaisn, fta«^'mriB^ 

6 <OJSR?L*ji t -CWieflfi^WKlfflM ISFETOK 
ymmt , WE— *<Ofl«ffflM ISFET, tula— 

^isufflM isfe Ticfts^y- i-m® t tc-en-e 
z&ttztzmmtt&^tmmmmmcowm 

[f»*« 1 7 ] H*Ji 1 2~fS^H 1 60 vv**h.0» 1 
«fcEa<0 J HB#^EI«OToaas*rffi'C* ot, Kf 

IgKlfflM I SFETO-*. |JE-St<OflffiffflM I S F 

e Tco-*tc±t)ioy- h«a. *j it/ ffin-ttcomm 

MM I S FETOW, rnii—M<OMMmM ISFET 
oTv^ieiSI«W--»<OJBW*»<-r-&XS**tfii: 

t 1 8 ] mzm 1 7 %m<v¥mimm®fomw 
owmumxh ~>x. < a > ^f*c««o±®±t fria 

^lia^ti5r«SL«l HulBlffia@^®K 
OjJBKWEieiW«*«SW-*IS, ( b ) m 1 07 * 
VU'JXhi-7X9iz Lfcx </ f - y yT'MIE«i»)KO- 
a5tfDUWfr»< Lfctt. ^2c07^-M^> ; XF$:-?Xi7 

L^x y ^yy-C'MiBffi^iii: friam 1 jb ao©«M 
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I 1 9 ] if i 7 f E»«¥g*m»lira&§!« 

&imB<?>mw&£tmi>*:&, immima<mmm 
*&&&rni-&JM* (c) %s2(7)y*huisxhz~? 

£*tfC:i:£1#»fc*44WiaS!SIII»8« 

[8t*S2 0 ] -«^|gi6fflM I S F ETfc J:lX-*f 

k . -»(OlKjMfflM ISFETtWt'J -fc^t ffifig, t 
itSRAMfc, ^ L)-fe/logiRfflM I SFETt-e«± 

ttzDR am t^i-^^mtmmm&mmcowm^m 
Ti>ot. ( a > *mwmi.<7>±w±izimitim i « 
a^wi-cMieigisfflM i s fet. luiem^fflM i 

SFET, mrteiKjMfflM I S F E T&±lSmB* t'J-t 
/WHiRfflM I S FETOfiimwy- h«ffi2r^Rg-f 

< b ) mm i mm<vmns&<n±.mztm ttz 
m2mmcomnm. ffi^2®mnmnma±mztm 
itz&mfc&xvm&mm^mztm 3 as 

*»J«-rSi:*C buIEDRAM^^ 'J-te/HHiRfflM 
I S F ETO±»tMiEtll«*«ffl«tM3!H t Sr*J«i-& 

xe. ( c ) m%im3mscomm^±mzmmLfcm 

zrnmL. ffiBSRAM<7)^a*^-*-^«ii:B>fia 

en* ?)vw&<r>-ttifa\^x'%5m\zmmh t ft 
iz , m z&gmmTcomftcvmm t tuia* ^ o -t^comx 

ximmztm-f&xm, &*tszk&mb-t& i m, 

[00 0 1] 

<tt>"-e<7)S3SSWtWL, =f#£, SRAM(Static Rand 
om Access Memory) £WrS^#Slf 088§£ifflC3iffl 

[0002] 

[tfcfcWflJ] «fficffi*<fM&MH25S£CMOSS<7> 
^'J-fe/Ui:, fflliMM ISFET (C MO SFET) 

Tfli^ $ titzjma®g$ 1 £ ffl^^^ CMOS SR 

AMU, O^ytTjL-^V-^Xx-xa 



[0003] CMOS SRAMtfXrft'J-te/Wi, lb* 
•y h bit (-Offiffg^lB-BfT-S^U -vyya-yTmnt 2 
f!OSE5*fflM I SFET(Metal Insulator Semiconduct 
or Field Effect Transistor) fCfltJicSfVC^S. 7 

MI SFETfc— »<0ffiR3R^f:Tfll(KS*l. f^CM 
OSST'li— *t<9fg»fflM I SFETi-jltOMfflM 

I SFEThTHUSSflTUS. 

[0004)55^ I^SRAMU ASSft ■ it 

mz. isx^j±?>mmmMt<r>tzMzmfcw±n{m 
tm&ztvx^h. l,*»u ztLt>commz*tfcL£o 
t -rs mzw\m t <n&a mz j: h v y h x ? -wtt 

[000 5] alt;J;§y7M5-tH 
£fx6aia (Helfg) ^>LS I /N*>y ^-^COW^V 

ttWjwz&t.jxhmm&m^fr^m&zKtzamfi* 

[00 06] «^^(±5eVOX^^-5r^rL, 
U 3 y ( S i ) S«4>(cASt-T§ fcVP-jEflj&Srf^ 
2iM>. ^WaS^t U-feyPcO "Hi gh" tt&l^ 

j- vnigMk'g&k tmffimzmrL, hhwwx 

[0007] SRAM^, ±l£L^«^fcJ:SV7 

[0008] %fWm6 1-1 2855 7#^«ti, 

B1^SiTjtSRAM«. miiSE (vec) 

E(vss) tsa«S*Lfc#*SA^i;3ytf>«S*^tu 

mttititmmk x-®mz&f&-f&z kiz£-,x. mm 

[00 09] #BSHS6 1-283 1 6 
<S*ffiJSflffiffi<0SRAMfe:Wr«t,<0T*4**, <I.(7) 
&«tcBBS Siifc SRAMU ^t'J •fe;N0ffiSt*F* 
S«^-4m 1 <0!M*fi^ U 3 VM(0±gP^ 2 <oi«A 
>-'J3VKSriHaL. Zcr>&2cr>%&iik*sV3ymk. 
&BLm=?ff>mWlzBf&Ztifcm l c7)^ B a B ^ U a ymn 

[00 10] «FraHS64-2 5 5 58#^$g«, |3]t< 
i6»taft^fS^SRAM^M-ri><,OT'*2.* s . CLO^f 
ffStcra^$fL^SRAM«. SBUjfflMI SFET^»HIx 

>f >mt&e>m&mz z$mmM i s f eto^j: d t> 
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&£W9s-Vlz®%s*&zblz£~>x . S«y-h'^ 

c o o 1 1 1 war* 1-1665 54^&mz, mmm 

M I S FET<7)ltKML^21^i B H a >' 'J 3 V® 
X-nffiRlMI SFETZffif&Ltl, TFT(Thin Film T 
ransi stor) ^CD^rC MO SMS RAM iZ mt& h cr> 
Xhhtf. Z WAmizm™ 5 S R A M « . -*<7)A 
?*fflM I S FET^y- h«*D--»£flKr<OflfiffflM 

i sPEToy-^ifcttKW vmLLtcg-cKft 

i*i^*^4*u l !:«ai«t-CS**»j«i-*ii:fc«I:o 
[00 12] 

MS RAM^T F TM^^C MO SIS RAM 

[0 0 13] l*»L, ^CMOSiSRAM^T 
^^U-fe^SrW^-r^eficOM I SFET£-f<T 
¥mfoWWLmzBf&r?& . ^*>»9>|.^*;P^CMOS^ 

igas&sii-o 

[00 14] ftilfflMI SFET^ifls 

Mrt«n^>?CMOSJ«i?)SRAMti, * 
jirfJBM I S F E T cr>fflmrfltffl*]± Z^Zbfrt,. »t 
Wfg^#«y-FSfi*^<- tot, «HOA 
itt J: ^tif /- WtE*»L^^tt > ^fS 
y- Hfc:-H*&iI«f£«|fr$-4,r btfXZfzfrhX'h 
4. 

[0 0 15] LjSpU ^I^CMOS^tfOSRAMtC 
^(CttmWJflM I S F E T<0«8Sia&«8^*S{ST L . £ 

* urn* 4 zbtfx-z* vyh^-m 
[ooi6] ^f^cMos^m^m 

m-f& sramcov y hx5-Wtt£|B)±£-£&£ fc<o 

[0 0 17] #IPJ]c0f(!!O@#jWu A^CMOSM 

£«UB-r& s r a MnnMikz&m-t 4 z t errs *s 

«£S«-f 4 4. 

[0018] *ftwe>mvz t>mz*<7>i\jia>3mbmm 

tahX'hho. 
[00 19] 

mm*mmt&tztb<r>^m *fflnzt5\^xma*>tiz> 



[0020] *mtcr>*mmm®mimi. 

^Srtt^-TS— *t<0fg»fflM I SFET, -ftconwm 
MI SFETfcii;- *fC0ftjMfflM I SFETO-filf 

fuoy- h««*^NIflsa6Rw±iB±fc:»« LfcIS i m 

a WltitiS L7t CMOS Mtf> S R A M IZ H V > 

x , luiey * u -fe/Kio _hatfc:#j£ t fc* 2 s a <o*i®g 
mmmmntmzmfc ttzm 3 sa^mist -e^s 
(o-ijemms-vbzwmizmffit&tmz. urn 

[0021] #38Hj<7)^ft3af 08&§!«&s Uriels 

[0022] *&^*mMm®vmmi. mimrn 
*^co-*co*si£ ttfig-r 5 msm 2 a a oaraius ± 
i/fiiesis^offi^rtfomssr^^-r * mmm 3 « a <o 

M^IBi&fflM I S F E T<7>— -nay ym®bWMW 

iz&mztLX^&bmz. mmmi(ommico±mzm 
t lowest $ « 0 , Btries*^T^)ttJ*o 

[00233 *f6BB<7)^«c»«lieSIISti:. 

^•?w-*^«BiSrfliJs-r s Buie» 2 « a ^^mi^fc x 

b mii-ttcommmu isfe tco— -h<f> y w 

-*<^^ ^ ;HEtk b nfumzigm ztixK*)^ mms. 
mwmxeowmt. mu-nntftitimeMfibm 
&-ft<vmmmM 1 s fetcowi^ hu-t vn^t & 

^ t msmizmmz tix^^^x^h. 
[0024] xmicDtmwmmmimi. mssm. 
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3&»fe4&-*««fl8i. m7cO«ig?L5riitTfjlS-» 
OBBMflM I SFETct)— ^JcOh'W y®«fct^WC 

* k m%mzmn ztixm. map so^aa ^ua 

-McDfLffimM ISFE T<7)fl!l^<7) K W y^tSi: 

c o o 2 5 ] *&Bji<&mi*mm\s\smmi. mm-tt 
<7)fgDffiM i s f ETcDzti-etinv-xmmzmmm 

flE£flMfr*-4aBH«EEH«L & ±tf«BB-^ft«ffflM I 

s f e Tco^ti^tLcov-xmmtzmMmm^m^-th 
[0026] x&BMco^mftimms&mwii, mm i 
ffl«ttr-^*w-*«. mriem 1 « a */hr-chi 

ilfflM I SFET«-^y-X®«i:t«W(:Si§ 
•y FJBOffi^Sr^L-CfiiS— WOftj^fflM I SFET 

[0027] *mi<&mi*mt®mtimt. ma s r 
AM^aiH]BtHifia»2JiStfo®«K, mriem2SB 

[0028] *$m&mfMmmimm*. mzsR 
AMvmmm&zm&t&M 1 sFETtmmsms 
<vmw.mcr>±Micmj£zti*:*?>i®M.ttf. mm 2 
m a wmnrnt ammm 3 « a oam-caus 3 

[0029] xwRcrmtftmammi&nWk-jjm 
a , ( a ) ^*««co±ffi±(c«i« l * 1 e a cvm 
nmxmsmmmM isfet, mmmmM isfe 

TfcJ:t/Huie*EiMfflM I S FET^mm^y- MS 

**jBja«-4xs. ( b ) ffiE^ 1 mm<ommmn±m 
iztmLtzM2mm<mn&. mm2mmcm^m^> 
±mzm%Lfzimm&£v : mmmm<o_tmzmmi. 
?tm 3 ji a safe^ 

K4:*»JiW-*lS, (c) buIES&3« B^AJgOX 



- K k SrrolE-**?).* 9 )Vmkcr>mX*-ft& LT«^W 

[0030] *^<^4H»fMft»llI»§gB<0Wfi^ 
it. ( a ) ffiK— *t<9WH»fl|M ISFET. tine— 

m?tfflM i s f et*$ ^x/mii— ttni&mmM ISFE 
t:mi(r)iimm&x.v?-y?Lx . wia-*t<oigiyBM 

ISFET «0— }j <7) ylgtsglCjt-f (VmWiHL 

tmm-hJM. < b ) Mia* 1 *>ie*jijitf>±»e*« 

Lfc n S<o*ttA^ U n y«*»& =5: h mm. 2 * boss 
w&w -- y^ LTMffi«4*^0-#<D«S£^ 

l . friem 1 <o«stt?L & a t r fria^as^ o-*^ 

^ffifc Huia-*Olif!)fflM ISFETCOHW VfRWfc 
*«Sl«fc:S»W4XS N ( c ) M12§S«^<7)-*<7) 

*H**x->rf-y^L, *HE-*ttf>«S«BM I SFETC0 

w«Fi/^yfK, «na— *-ona»fflM isfe 
t. Htfie — Mw*<tfflM 1 sfeto- -ftizim&y- 
h«sktart-6»2<o«aam.*»jar4xe. (d> 

*»4> 3r !» m 3 m a Sr y - - v ^ t T M IS 

^iS^iOffi^wmffi^^itL. Hul2*2«S$|?L£3i 
tTttiffiS««^)fl!d5r<omii; , frfBrtl*-^IE»ffiM 
1 sfet<ofw y@mk. mife— ^TOSEijfflM I s 
fet, fjiE— ^rom?tfflM 1 SFETfcifciloy-t- 
«ISt fr«RWfc«S»-r6XS. ( e ) MIE^SS^O 

■yf-y^Lx. Miass*^o-*o*»-^r«»*3 

1i9iSSS* : F<0fl!rtro«Sfc:aW-4JB4O« 
«BFL. HufE-* cOlBiftfflM I S F E Tco \t u -i yffi.m 

mB-^nmrnmi sFET^flii^. mmu?) 
lEi&fflMi s f e Ticftffi<oy- hmmt izm-ttms 

( f ) !9ieJilBKIIW^±filJfc«l«L,fc*lfliB<i0^^ 

tTHuiEwa^<7)-^*ffifcm^,w^ts^$)h.. flii 

F ETO Y L-f >1B«i: . WKfl&*<OftffiffflM ISFE 
T. MflEffll^cOlBKjfflM ISFE T^itfflcO^- F«fiS 

«StH!«Wfc:«aKSft. flfe^^fflE^e^S^L^ji 

tTHMlEffe^m^fflM I SFETCOF W V«^k« 

^t=««*nftS52^^/i««k*»ia-r4xs. 

[0031] &m7>sm#mm®&^e>wa3& 
(a)mffiimsnmmi®mz*>yi-yfL 
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T, MIB— fto&mmM i SFET<?5— ^rcoy-^«i* 

*Cj*^--&»T<OiftHHFLi:, Mia-*fW«ei*fflM I SFE 

l-XS. (b) H?ilS^ie@^^;HK5:^^-->-^ 
L/C. HUfe^7««m^iitTB5IB-*<0!lSjMfflMI 
S FETWy-^fg^«^Wt-«c^$il-2>^ 1 WW 
Wife, H5ie»8<^«M?LS-®t-CH?fBft!!*^«jMfflM 
I S F ETSOy-XiSktMWCMJ^Sf 

■y\*mb*&f8.-r&JM. ( c ) mzmimsco^ffr 

■c. m?Mi<n>*-v Ymizm-th^vrnmit . mib 
3&20VNV HJBjcarrsssi onwmit*mm-z>T. 

( d ) MIBSS 2 oai8tKlSRO±ffi(Ctt«t LfcS& 2 
atT«riBflSl^'C<y H*i:WR«(=«aS*l4««tt 

[0032] *%Bfl<7)^#ftm«lHlS8^gcOSjt*j£ 
(i. ( a ) Buie-M^igS!jfflM ISFET, MtB-*f<0 
JUtJSM I S FET*J ilfWiB— WtfDlEiSfflM I SFE 
T£»j£UifJL -lil^M I SFE TfOJbaP^SI 1 0 
tfittft&MRU Jfcfcvc, mSfff 1 ratt««K0±«K« 

jBjawsim. ( b ) mmsm?<o~jj<nmmcr>±& 
izmm l fz n wnzwBkis u 3 vmfrh %z mzm 3 n 
ffi^Mtsis, ( c ) mmmmm^mu^mmco 

X . Mf BSS^Ptf)— 3f<om® SrRii L T MiB— **<0iB 
UfflM I S F ETtf)— K W y^fc^TS^ 1 0 
88K?L MiB-tt^H^fflM I S F ETco — Jj<7) Fl^^f 
>-««t . l?»-**«0ftffifl|M I S F E TOflKu MIB 

— *f *>«B»fflM i s f e T^ffcfirtc^a^y- h«st 

MttfflrlBfffcfrWlBi&fflM I S FETcO F W y^ftg 
t . MiB-^fgiWSM ISFET, MIB— ^r«m?tM 
MI SFETfc#»oy-h««fcicar*4*3<0SHK 

?l. mtm^conmmM isfetwhw >^s«teai 

fi»^co— ^oSSii: . MIB— ^IMSfflM isfet 

Miam2<7)tgmsratT frta-^ft^fflM isfe 

TtfO H W >-ffi«t . Buffifl6^rcom?tfflM ISFET, 
BUlflffe^r^lgi&ffl M I S F E T IZ&MCO Y- 



mjk* 3 commizm txmmmm? cowmnm. 

t . MfBffc^ffiibfflM ISFETOHW V«Wi: , 
ffiTlB— ^ft^ffflM I SFET, IuIB— #<OlE»lfflM I 
S F E TlC^acoy- h«S&t tC**l'eh.«$WVc*tt 
flfi«* t MfE»4 «SSHL* a t T fffia<t*<0ft w 
fflMI SFETWHU^V^tm^W^Sc^^iX^m 

[0033] *%«<0^mMMRIllH»@l<0«S^£ 
tt. ( a ) MfB-*f<Oig«JfflM ISFET, MfB-*t<0 
ftfflfflM I SFEXB ir^»8B— WOKSifflM ISFE 
T^ML)ti. £ft6<^MI SFET<0±«£*i«L 
/SSl««»I5:X7fy/U, ItflB-^m^fflM 

I s F ETCDitrtw K W >iBWfc:art*Si i *)*ttJL 
ig, ( b ) Miam i cr>ftmm<n±.mztm 

Lte p S^HSSi/ U 3 y ^ 4, & * Ml BIS 2 H S <d» 

nm*^?--yyLx mim&m^o-jjconm 
b£ l . ifriam i osassL* a tt mibs»»^^-^ 

S«ifclulBff&*om?tfflM I S F ET0)VU4 yffl&b 

znmuzmffif&xn. < c > liiiB^*^^^-^^ 

^SrX-y^-y^L-C. MIB-McOfBttfflM ISFET 

is. ( d ) mm®mimme>±.mzimvt: ni^ 

-V^UT15IBSfiS^0fi&^^«i^^L. buIBH 
2<0«a7L^at-CMIBSif^-7 L Offil^m«ii:H>rlB- 
^■OlBKjfflM I S F E Tco H >-^«fc Srt^WHS? 
tttiiS. ( e ) lWES»«^<ofl&Sr«««<o±»fc: 

*t»ufc»iJia«JBia»ewias:x.yf->'^uT. mm 
®&m^c»-j}<vm.mzm- <^>mmi . tut b§* 

KjfflM ISFETOFW . l5fBfl!l*-<7)ft^ffl 

MISFET, ItilB— *t<5Dggi!jffl!VI ISFE TcOfE^TlC 

ggi&fflM I S F ET<73 K U-f V-^isBi; , frlB-*r<7)»^f 
fflM I S F ETCO — 2j\ BtffB— *c7)|EK)ffiM ISFET 

t izm-r^m 6 commas ttL^tLmm-t^TM. 
< f ) friBSisBfeSJS<7>±aJcifist7tmiae^^ 

f et<o h i^f >isw*t . mmuconmmM isfe 

T. BMlBffe*^»fflM ISFE TlZ&Mcoy- hWM 

feiffi^mriB^eosmsra 

frlBffc^lE«JfflM ISFETOKM >^Mt . 
BUIB— *^m?tfflM ISFET. HUlB— ^iBttfflM I 
SFE TlC^a^^'- fcr-Wl-eflWRWfcJMK 
$ix^m2^^7HBHi:Srm-rSXg. &^T*v^ 
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[0034] *micvmfoim®mkm<?>M8r?3& 
a, mm i m e nmmmmk^ y^-y^tx. mm 

-ftnwmmmi SFET^-^r, file— StoAfflffflM 

OigtbfflM I S F ETWflil*-. BUfB— ttc^S^fflM I S 

f e Tnmxiz&mny-hw&t izmi-ussBUB 

[00 3 5] 

3 * a ossreh t z ix *> izm t tvwmm t x-mm Ltz 

^commzmxnwmy-vizmmt&ztizj:*). m 
smTzmixwms- viz+fttcnMtfmtezti&co 
x\ x^v^W'i x*m&fci,tz*) . wnmE&w? 

wstsemnvm \ $ *u * =e i> *t)v<r>v 7hx? -mm 5 

[0036] JJEUfc*BH=J:*itf, amWWRlite* 

-£) *^*ttofc*JBR^fc:Jt^-c*?<0i5*W»*/h 
S<-C*4tf>T\ JSfflEI»^ttHtfc»'hLTSRAM& 

[0037] ±KLfc#«fc J:iitf. 
H— USTJWUSfute/t'y K«*^q3ES*TM ISFE 

i/yxh^?x; k bJtx -y ry?x**mmfflL<n>±.n 
izmm. ^m-h m<r>-7x-y < t # & 

MI SFET<OffiW*IB/hLTSRAM**JMI 
[ 0 0 3 8 ] JJE Ltz^mz Xtitf. Y- hW&b izm 

-?&mmtLZBf6L-t&xmz9tti.ix. y-bm&co± 

^±0. ®.tifflv>x-y+>?'X'r-h^m$:miiiz-&z> 
z bwx-zhcoT^ m^mm^~^~^ v^-vrtm 

[0039] 

[0040] (mtmi > 04«. xmsmnsRAM 
<ox*:v-t>i<<7>mm®8&mx'h&. m^<oxoaz. z<r> 

t-^ir/ (^-) dl) i: v- f&w l t nzmmz 

WMZtUZ— ttnmhmM I SFETQd,.Qd 2 . — 



Wcom^ffflM I SFETQpi ,QP2 ti£V ! —ttcr>1fc& 
fflMI SFETQt,,Qt 2 TfllJ«§*VO*4. SSi&ffl 
M I SFETQd, , Qd 2 ii itflsiMfflM I SFETQ 
t!.Qt 2 t±n^*/USfCl««Sil, MIMISF 
ETQ Pl ,Qp 2 ttp^-v^at1t«§tLTV>S. -r 
iiO^^'J-feMi, 4<ic0nf-r^SM I S 
FETfc 2iI<£>P J 7^>*;H2M I SFETfcfcffioTt^ 
^CMOSlTi^ilt^S. 
[0041] ±12** 'J-fc/l^ffjj£-f &6ffi<DM I SF 
ET<^a-*=>, —ittfOlBiftfflM I SFETQd,, Qd 2 fc 
-W«ffflMISFETQ Pl ,Qp 2 It'yFO 

BSr«j*LTv>4. ze>yV vy°yv-vy°®ffico-1fcr> 
XmUffi? (WmS-VA) S&iMfflMI SFETQ 
t, <ay-*««tc*iRS?*u «*-tfDAaj*«HF- (#» 
y-FB>(i. SIIfflMISFETQt 2 W-^Wik 

izmmztix^z,. 

[004 2 ] fciMfflM I SFETQti <7)\*l"t >fflt& 

i&T-fWtDuzmMzti. nmmui s f etq 1 2 

fc» 7'j7 77n77»c^-S (MfflMISFET 
Qpi.Qp, ^#V-Affi«) ««jltt£E (Vcc) lege 
8$*U flfeSSS (SOUfflMI SFETQd,, Qd 2 <0#V 

-*«*> (vss) tssttsii-cv^. mm 

MS. (Vcc) »4«iHr3VC*»), (Vss) (i 

{BRfcSfOV (GND) T&-g>. 

[0043] *mmmcosRAM<D&mt. jjrx**) 

CSrJBJfcU i<OS*3lfFC<?3— *<o»fi*7U 7/7 

0 -y ruiK^-^o^m y - k ( mm j - v a ) izmm 

f b ) izmrnvtzzbizhz. 

[ o o 4 4 ] act, ±iey * o ^/i-(7)Mtm^m&i:m 

1 (y^'j-fe/i^gffi^^^-TTffiil) . 1^2 (y^j 

•fe^lflM^^*ft£^ffill) . H3 (01. m2(7) 

a-a* isa^o>tBt®0> *fflv^t«"»f-*. 

[0045] y^EU-te^5rttBS;-ri.6fflC0M I SFET 

->u\ t tm&2x*fflm*mttifcTmmmzmf8.ztix 

V^ft. nf +*AStflW^IHIlfflM I SFETQ 
d,.Qd 2 ifciMfflM I SFETQti.Qtj (ipl>> 
x/P3«0vSttfS^fc^$n. P^^WX-ffifcZti 
SMfflMISFETQ Pl ,Q P! (i nI-)x;M COvS 
tt«Wfc:#*3*rO*&. pl->x;l,3<DT^f®«: 
S«lrt{C«pSiii2 : ^5^^ix. nl"71^4 

oTas<vN»aE« i rtcanim^i 6 n 
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[0 04 6] — McOffiSmMI SFETQt, ,Qt 

man iv-xmHL vujym.®) ^w&mm 

TQ 1 1 , Q 1 2 c0^'-b«ffi9«, V-H^lWLt-fr 
[004 7] — *f<7)fgi!)fflM I SFETQdj ,Qd 
SUSIO <V-*««L KWffltW) t. -cOvSttM 
^H8±{c^fi£$ix^ 1 m l«nIW a y 'J 3 >M 

(*.m±#vim vm) frt>%&y-hwmi u, 1 

lbfc-C*j£3*vO*S. KIWIIMI SFETQd, O 
HW ( nl^Mil 0 ) teiMfflM I S 

FETQt, iOV-XffiJg ( nW*mtbmi£7 ) bUM 
«Sttf»«tMS*l. IBiJjfflMI SFETQd 2 «0H 
W >-fgJ£ ( ni«ftSS 10)H SKiMfflM I S F 
ETQ t 2 <7)V-Xjm (n»»M*7) fc^jlco 

[0 0 4 8] — MconffimM ISFETQp,,Qp 

^«0^®C^S^y-h«MtK8 i: . -r^y- Mft 
«S8_tfc#j*;&*ifcJS 1 * S<0 nl#My f 3 y« 
(afcfefeKUlM b'JSI) *^^&y-h*ffil 1 a, 1 
lbktflt^ftt^.MfflMISFETQpi <75 
y-MWil 1 ali. BufSIEttlfflM I SFETQdi CO 
y-Mgffil 1 a. t-^lZffif&Zix^ ftflMI SFE 
TQp 2 lb MieiEtlJfflM I SFE 

TQd 2 coy-bnmi lbt—mzm&ztixm. 

[004 9] ±|g6<IC0M I SFETT'lflftSiX*:;*^ 

y -fe;Po±aHcti . K-fL^ y 3 & & h mm. 1 
4. i 5ZftLx®am?c<7)Tmnmi etmj&zti 

3y^*^^r0, y^ y^/U9±§P£)£ <?!-?-£ v^. 
TSi5*®l 6*4. S8KL1 7£3IfCiHttJflMI SFE 

TQ d , <nYVA >mm ( nS^NWWH* i o . s«y 

-HA) fcjgStSflT^*. 
[0050] ±ieTaJtt«S 1 6 <o±»fc:«u 'J 3 
>K*>S>$r4#«HfflR 1 8 fctfLT®:**?- C<7)±.U 

w&i9immziix^i>. zco±^mmi 9 im 3m 
mcon m&mgk \/ y 3 £> 0 . y * y -fe^<7)±as 

£J£<goTV%£. ±gp«fi619(i. «i^fL2 0S-jlt 
TfgtSfflM I SFETQd, « SfffflM I SFETQp 
1 IC^jlcoy- llai:, igiJjfflM I S F E TQ 

d 2 cow^ymm < nMW^nsi 0. 



B) fcfc««3;h.-0*4. 

[005 1 ] dOidlC. *SISfi^JOSRAM«. y^E 

y-fe;K0±«^^fflSrCH'3T«B«ffil 6k±fB«a 

1 9. &±vztiL>t,zm£tLtz®mmmi st*** 

IBS ( Tgfl««i 16) ^7'J777D7 >-|HlS8<50-^O 
*»y-FAK:*ttU flfcfr<0ft«i (±9WS1 9 ) Sr 

AW? y - h b tc $ m l x v ^ . 
[0052] zcommzkL mmm^c^mtxmm 
y-KA, Biz+ftzmffiwm&Zti&nX'. y^ey-t 

*£(c*JWC*>. «*fcJ:Si«y-HA, B<7)Sfir^ 

z>. 

[0053] ±ie^4S^FC<7)±Ji(C«. B P S G (Bor 

0 Phospho Silicate Glass) mfrhtch^ 1 JIBCO/IISI 
*&iS§l2 1 Srtrt-LTmiJieW/US (Alio 

A . mmW.E3& 2 2 B i If— ttW ■? «y H S 2 2 C ttm 
f&ZtlX^h. 

[0054] IMi-ftcTymmm&Li , L 2 cr>—-K ( L 2 ) 
co-1%bm& , 2 3 £ jl 1 1 frifflS**^ C £7>_tSP 
•Bl9k:«Stt$ii» S«>fc:iri2flNSfil2 0SratTffi 
IfflMI SFETQd 2 COVl^lym® ( nififlcf 
JS1 0) t, ISttfflM I SFETQd, .m?sffflMIS 

fetqp, tc*iicoy- hfl:@ Hat ic^^ixx 

SIBMISFETQpi »KW (plf##« 

JS1 2 ) tc^gg^ixTV^. 0, IBiftfflM I sfe 

tq d 2 >«« ( nifiMi i o . wms 

— KB) . MfflMI SFETQp 2 C0HP>fy^« 
< pS^ftSBl 2 ) „ IKi&ffllVI I SFETQdj . 
SSffflMI SFETQ Pl fcitjico^r"- h«fii 1 laCO 
WM. «J5fiE!tRL, feiyigpmSl 9^^-LT 

mAzmmztix^h. 

[0055] ttz, Mttmmmu cr>-i®m&. m 

gg7L2 5SrjltTm^ffflMI SFETQp, 

mm ( pM¥$*«iig 1 2 ) t . IgttfflM I S F ETQ 

d 2 . MfflMI SFETQp 2 CSiicOy-'-httfiil 

1 bi:(=^$^T^«». SBfStftL! coiH&lt. m 
mi 2 6 £ il tt buIS«**-?C ^OT^mfii 1 6 fc&tt 

^ & c!?feigM?L i 7 &a txmmmM isfe 

TQd, ymm ( nM¥«fMR« 1 0 ) effitt 

$ixTV->S. O^O. IBiftfflM I SFETQd, C0KU 

>r yffiis ( nS¥micfgtt i o , mmy- y a ) . 
fflMisFETQp, <r>Yv^y^m. (pm*mtmt& 

12). IgWfflM I S FETQd 2 . A^fflM I SFE 

tqp 2 izimcoy-h^mi 1 bco^ii^mi. mm 
mM^tiXxrrmmmi e^iYLxm^zmn^tix 
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[0056] ±Mm?Jtm&Li . l 2 t mmowMMBM 
22a, mmni±m2 2 Baxxz—M^-y k« 2 2 c 

?>3*>. C8ttjEfft2 2AM:. ii?L2 7ai:TtS 

fflMI SFETQp,,Qp 2 «#V-Xl^(plfS 

#ft«fegl 2 ) fc*»«E ( Vcc) £ffi&iT&. £qt« 
ffii&2 2B12. «SBtfL2 8*jit*CSBttfflMI SFET 
Qd, . Qd 2 O&V-xm® ( nl^MiSl 0 ) IC 

mmzti. ztit>0)v-xmm ( ni^MHi 0 > 

fcfflMKE (Vss) tflafi^-*. -»W<7Hi 
2 2CtfO-^i, SH8yi2 9£5BfcTlES!SfflM I SFE 
TQ 1 1 «KH Vffitt ( n!fiM«7 ) fc»tt3 
ft. ftH^tt. *«?L2 9£»&Tei*fflMI SFETQ 
t 2 »FW >m® ( nI^@M«(7 ) 

[00 57] ±ieSBffffi^Lj , L 2 . «ffi«EBK2 2 
A, SWE6MI2 2 BfcifOs"./ KB2 2CcO±Jf £ 
«. »^U3VK^fe*S»2»l^JilSMe««3 1 
£:frL-CS[S2SgcDA 1 4 -ttOfflttttx 

(x-^i&DL. f-WDL) jWBjftSftT 
V*i>. x-^HDUi. «H3L3 2*iltT''C-y HO 2 
2Cfc88RS*U $fetHuia«ilTL2 9^atTlEjMffl 
MIS FETQt.i ©HM >-ffiJ£ ( nlfiMS 
7) fcS8R§*lT^4. f-WDLH Jggg 

?L 3 2 £il > "? -y h'« 2 2 C £££ $ *l . $ £«lg 
?L2 9 SriltTfKjMfflM I S F ETQ 1 2 WKWHi 
«(n!fiM«7) l:ftI$Wl^. 

[0058DXC, ±IE<^i 3 iufc**ttW<0 
SRAMto^t'J-fe/ioSJS^ra^iKBfl-ri.. Srfc. * 

*>. BFrSHttllK 02<DA-A' «fc*tJCLTV*4. 

T®0Ktee§®lfcSm<7>^£^U ffi^Hco 
0*«*B&^-&. 

[00 59] *i\ 05tc*f <fc3fc. fflfci/'JayR 

p - mmsik^ l> ^ &*m#&WL 1 co±®k* 

TftMmn? < -)V 2 5:400 nmgjg«9Jl/lT' 

aEAJfete J: 0 . ¥tttt&K 1 1*1^ Plta^l 5tni 

*Y&&th. 06ti. pM<7x/I/3. nI>)i;H^ 

ft-m<ovSttTai?s ( a r > o^ffiy-?^ - >- ( * ^ u 

[0060] ifcfc. H7^-TJ:atC. fifflMI SF 
ETQt,, Qt 2 <0^'-h1tfs9 C7-K&WL) . * 
ffflMISFETQp, . UBiftfflM I S FETQd L 
M^-htil la. SFETQPi . 



itfflMISFETQdj KftjIcD^r'-NttSil 1 b£ 

tiimettoth. y-vmM9 (7-hiwd jsj: 

l*7-'-bttfiBl 1 a, llbii. ^ftStl±l:CV 
DiS-c-JHW 1 0 OnDS&a n^ttAi' 'J 3 yjg? ( ifc 
t±sKU-*?--f KM) £tM*U ^«±CCVDatPll 
2 0nffigJgcD®tfLi" £t£R Utf£. 7 * H 

V i?A h £ -?x 9 lz L fc x -y f - y fX'M-ikis 'J 3 >-fl8 1 
4i>J:y'nS^ B B By'J 3>I ( ifcfcttf'JlM FJH) 

(7-MWL) fc«fcl*>-*-r-^fiil 1 a, HbW 
ffly^-y (^'J-fc/M$9®fr) ^LT^S. 

[oo6i] mz. m9iZ7ji-?£oiz. *mfommi± 
izcvDmx-mmLfzmtz/v^ymzRi Eoieactiv 

e Ion Etching)mX:;*?—-yy-?&Ztl,z£ 9. y— 
Mi9 (7-K*WL), y-hWlla, lib 
(Tj-eix-e-^lfflStc-^-f K^*- AoV*— 9-1 
■$h. mz, 7*hU : Jxbt:-?X7l,zl,tZ'(*>&A 

mTpm^^tisizuyit^i^m <a s > £jt*>3x 

TnI^M«7 (iMMI SFETQt„Qtj 
*D7-X. KW^ffiJS) fcil/nS^IftfSl 0 
( iilftfflM I SFETQdj.Qdj <OV— X s KW>" 

M*##^«l 2 SFETQp„Q P! ^ 

iXh LDD (Lightly Doped Drain) ffi&b LX i> X f><, 
[0062] mz. il0fc*ti?t. ^flsS^l 
±C C V D ft-CTO 5 0 nmgJ^^K-ft.^ U r? 1 5 Sr 
it«t, 7^-hU-> ; xh2:-ex^lcLTC:<7)i!-fbv' , J3 

>mi5t *<7>TmcDsmm < t-'- hieum 9 1 isisco 

ttflWI) i:JX7fyy't5;{:(:J:0, Hi Kc^f 
iolc:. iEKlfflMI SFETQd, <r>YV4Vm& (n 

1 0 ) \,zm-hw^ 1 7 ijizmt& . 

[0 06 3] i^fc, 012. Hi 3CifJ:3(:. ^ 
1 ±£C V D^T'M/¥ 5 0 nrngSc?) n S^fefty 

izx 0 . ccormmm 1 6 sr»j*t4 . 
&mm 1 6 « s mammi 1 7 5:® t-cigiOfflM 1 s f 

ETQd, OKW>jB«(nSfiMWWl0,i« 
/-HA) fcSSttSit*. 

[0064] actc Ei4. 01 5i,z^txdiz^ *m 
*s« 1 ±izc vornxmrn 1 5 nmgjKcoa^i/ u 3 y 

•7X ^ U T £ <05§«f£iii)8l 1 8 4: -e^TS^-fk^ 'J 
3fI15, 14. IM«R<y-MeiWR9i:R|Ji<0|ft 

t«R) &xrfym;tfcJ:*). MfflMi sfe 

TQp, . fgt&fflM I SFETQd! tCftil^y-h^ 
fill 1 at. IBIftfflM I S F ETQ d 2 ©HWVfflj 
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( nm*mtm®i o > fcfc*r*«am2 o 
a. 

[00 6 5] JJctc. Hi 6, HI 
<*S*g liCCVD ffiTBW 5 0 nmgJgiO n 

lei 9. ^S^^COi^mfiSl 9*»ltot&. £<7>± 
«ttl9tt. HUie«MfL2 0£iItTA?iffflM I SF 
ETQp, , W&fflM I SFETQd, Cr^ScD^'— b 
WMl 1 at. ItfflMI S FETQd 2 <T)YV4 yffi 

m ( n wmmm i o , k b ) t fc*as*t 

1 6 1 ±g«@ 1 9 1 #*5r ( *Mi0<J<7) 

COO 6 6] 131 9. H2 0 3 fc. ¥33 

tt&tfc UCCV DffiT'BUI 5 0 Onntgjg^B P SGI 
frfc3rS«ia*e*J«2l£*l«U W«^'J7n- 

<OJf|§!S©iiJ8l2 1 fc*<0T*«0S!«eiftKl 8. S-ft^ 
'Jnyll5. 14. «BW (y~Mft«R9 4:|B|««0 
ttttlR) ^x-yf-^i-ftdfcfciO, MfflMi SF 

etq p 2 wujy&m (r>M*mfo®mi 2) teg 

tl.ia2 4. flfffflMI S FETQpj . fgiSfflM 

1 S F ETQ d 2 I'ftawy-b^flil lbttffflM 
ISFETQp, «l<W^IWl(pI*i*«Wl 

2 ) t (C»f-5»M7L2 5 » ^mm^CCDTMWM l 6 
tSlr*-6«SKfL2 6. SSfflMI SFETQplQp, 

<dv-x«*s (pifs«si«i 2 ) Karr*s«7L2 

7. iBMffiMI SFETQdi.Qdj »V-^iS (n 
M^<*fflJS 1 0 ) fci**-*SSBHL2 8 , SSMfflM I S 
FETQti.Qt, W-XH(nIfiM«7) 

[ 0 0 6 7 ] H12 1 s 122 tC^-T J: -5 fc. JBISI 

&KHK2 1 *ffiTIWl3 0 OnmS^OA 1 

VX' Z <7)A I 7 -tZZtlzX*). m 
mmU,L t . «iS*jE*l2 2A. S*«JI^2 2B 
fcit/^y h'S2 2C»)Wtti. 
[ 0 0 6 8 ] CVDfttif5 0 OnnpfSSOBtffc 

s** i- t l^x -y yyxz. coimmmm 3 1 
t=««?L3 2^»*Lfea, «ra^^3 

Ljtxy^-y^-eitfOA 1 --W^x^r 

[0 0 6 9] 02 3(4, *H«S0H(OSRAM<OSiailI8S 



isf^CiOTSBttffil 6(4. I21S«ni^M>' l J 

1 6i|B]-X*lT«£*U>. W»*fcS*J8ll 8(4. S-ft 

«UR 1 8 1 R-XSCJBfcS-fri . ±SP«ffi 1 9(4, fR 
3iS(7)nIW B y 'J ayltfit^ti. .x^'J-te^ 
«SMFFC«l«fil 9 4:3— XST»«Sit4. 
[0070] i<OSSJi«^CtfD±«B«ffi 1 9(4. Aft?} 
«^H!SS<^— fffrMA-Tinf-r^lfiMI SFETQ 

1 tagjss ixfc«am. 3 5 srii t x ±m<m^ 2 2 d t 
m&nx^h. iti2 2D(i iraaxtu-b/woaw 
a»L,.L 2 . mmm$k22A, mms.m22B,a 
xw^-v Ym22ctmm<nA 1 

^CcOTSBmflil 6(4. *|gn&KH2 

tgm3 6£3ltT&il82 2Ditg^$*X. 

*S2 2 DJr^-LT nM^x;U4cO±ffi^{K$it-tpS 

¥9Mc(R4K3 4^«SHE$ixTV^. TSP«ffil 6(4. n 

a^^ttft^unyn-citiasii-cv^coTs 1^2 2 

DSr^rbT IBHSttC P 3 4 fc S8 SftT V * 
5. 

[007 1 ] C<0i 5 1 ±fcl«ffllLfc 2 

«-?Cti, KliXJl ( p n«£) !fir4f*«ofc««3|WC 

[0072] ttz. ±ISnf-v^;PSMI S F ETQ n 
s0t>a-*<7?nM^£#«*S3 3(i. ^4«^C<50±a5 

m 1 9 fc m t m 3 a a o n ^ v 3 >mx mm 
ziitz^-v b-m3 8£iYLxffim2 2D tmwizti.x^ 

h . rtv YM3 8tt, ^g^C <JDJ:SP«fli 19km- 
XmX-m^tlh. ^A* 7 Hl3 8 5:^LTnSW 
*WH«3 3i:i»2 2Di:^SStt-r*ifcfc:J:»). 7=r 
bWJxb^^X^^z L/tx -y ^- yn-nl^ftii 
3 3<0±»fc««fL3 7 &&m-&m<0-?A7-&iylt£ 
®*A^<X'*&CT>X\ nft^/HMISFETQn 

5„ ^rfc. ^N'-y YM3 7(4, «»S^C<7)T^«ffil 6 
trat*2Jta<0n M^iSII.i' 'J 3 LT t> i 

[0073] ( mm 2 ) -tfrnrnmizx & s ram^ 

U -fe;Pc7)P3S*&S:ia2 4-13 8 tfflWCKW 

ffimizummmbtmiLofrz^L. tmrnom^tis 

[0 074] m2AlZ7f:-tX0iZ. pI7X;P 
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3 . n 0>zti?ti<r>m&ffim<v±wiz&mm 

MIS F ETQ t ! , Q 1 2 C0-ir'-b9M9 C7— HISW 
L) , gffflMISFETQp, s mmmrn I SFET 
Qd, \,Zim<F>y-hnMl la, MfflMI SFET 
Qp 2 . IKS&fflM I SFETQdj C^oy-htfi 

[0075]»!C, *SSfS«-CU:. H 2 5 ICS*-* 3 
fc, 7* hUiSxhZTX-rizLZ'y-hmMl 1 a, 
1 1 b jKDBHfci'i/nyjRl 4«o— »£x-yf-yy U 

[00 7 6] IWfc^U3>'«140— »OBW*»<-r 

4t>J; tf*»ft U 3 >-ffi|$r/\- ?--yy LX 
y-h««9 (V-KHWL) *iJ:tfy-Mt«l 1 
a, 1 1 b«r»j£Lfc«, I2Wt HUS^hfcv;* 
? £ L T UMtv' 0-g&£x y ^ >-y<r 4* 
ft ( Si 1*80 m*S*)$ttAS'y=i>'Kl:<3R 
fty'Jnyii 4*JH*l,fc«. J&lco:?* hl^xh 
^V^^^LTK-ft^'Jn^l 4<7>— S5&x-y^->-y 

'Jayfi 4 J: gH&fty 0 3 ym*^?-->7L 
Tf-Mt9 (7-K8WL) isiVy-Mtffil l 
a, 1 1 b (3323j1£) 4**4. 

[00 773 ^1 co^a-m, y- hmmmmk, §52 
coy* hisiSAbZ-vxrizL-zwutt/v^ymi a<t> 

t * k , y- k ^ffiffigpco^ * -)v vmmm 2 £>;n 

4©- **x.y?-^y^sv;*?c^;b-ii~f*i 

[ 0 0 7 8 ] Ifl 1 O^ffiSrSflW S*£fct. 7 -f K 

ttttR 2 k«x -y j-yyu- h-wmtc&tm* mtim 

fry >J 3 ym*m 1 ll^e» B B y 'J 3 ^K±fc3fe« 

n^istJck^^a^un^^^-x^ytTy- 
Lxmity o 3 yMw-as^x -y ^-y y-r ^ 

(i3) jMLftt, y- h«a±^asisKo-*S' 

-/l- KttttBt 2 ^fltft.*!®^ k **T"£ 4 . 
[ 0 0 7 9 ] 112 6(C^-i 3 tC> y- Mt@9 

(•7-FIBWL) . y-h«ffil 1 a, 1 1 bcOZiX? 
ticofflmzy-j YVx-ll-X^— 9-1 3£Jgj£Utf£, 
7 * h b- i^'X h t Ltz-i Jf>-aA<ST'pM^x 



;U3tnM^9!ft«^7 (tlfflMISFETQtLQ 
t 2 <07-X, KWyf«)fcJ:^nS^ftSSl 
0 (IKijjfflM I SFETQd, ,Qd 2 fflV-X, Fl^-f 
£»«U nIW4CpI^*fil2 
(ftfMMISFETQ Pl ,Qp 2 <5D7-X, KHV 

[0080] H27tc5tfJ:^fc:, 
itCVDfttfflfci' 'J 3 ^M4 0 £if« Lfc«, H2 

8, m2 9i,zjf;-f£ot l z. cvDrnz-mmitcnm^gi 
&y0 3y&£j'i?-—yi7 r l.zmm.m : ¥-c<7)T&W& 
4 1 msmmix^t. T^mmi 1 

Jft-t -oT , IBiSfflM I SFETQd, OF 

u-r >«« ( nM^*^is i o ) izmtzmmi ( 1 

h. 

[0081 ] iXlz, 1130, H3 Hzjp-tXolz^ CV 

D&t-s-ft^ u 3 ymfrt>%mwmm 1 8 ^tt» 
l. wt^zcvDmvmmLtmM&miki'Vaym* 

4. MieHSt^lT'ti. ^*m^l8^ti 

wufcttttfcflWfflM i sfetqp, , mmrnm i s 

FETQd, (Cftjl^y- 1 lak, PiftfflM I 
SFETQd 2 COFWVfgig ( nlfiftfl^l 0) 

kfcj*rftJ«*?L (20) *BWWft«>e#f u 
MTtt. i<0XSt**L. ^il&ii^l 8^*«fc± 

4 1 k±g|5«S4 2 k jWSStO^o 

[0082] 033~H35(C^i-J:dtC, CV 

DjSfe-CBP SGIK*^^S«^i!*ffll2 1 &ife«L. * 
<7)^®$r »J 7n-tJ: O^S-fbLJtf*. 7 * hl^-^x h 
*V^^teLTJBBMftltl»2 1 fcx-yf-i^y-r*. 
k * . «l8HeiiR2 1 OTl^Sliil 1 8 (M-iti^ 

X7fy/xh7A-(;U, S^^)12 lcO^S:x.y 

yyy-T4. 

[0083] mz. mmmm2 1 otso^s^h 

18 4fcti±IWiBi4 2, $^{C^OTa«Tgl5«ffi4 

i. iftx'j3yS4o, Bs-fb^U3yagi 4. tmm 
( y- b^d9 k mmnmm ) 5-i7fy/L. m 
ifflMisFETQ Pl ,Q P! <r>v-z.m& (pm^m 

feffittl 2 ) fcart*«Stt3l2 7 , |g»fflM I S F ET 
Q d , , Q d 2 cr>V-xm® ( nl^Mi 1 0 ) tC^ 
r*S*HL2 8. KiMfflMI SFETQtj.Qti 
-X^«J ( nffi^®«s^7 ) tC^-|>Sg!?L2 9 . M. 
IffflMISFETQp, , IKl&fflM I SFETQd, IZ 
ftjloy-h«®l 1 aklfflJjfflM I SFETQd 2 c?) 

km yffi® ( ni^s^ i o ) k fcasrrisasjfL 

43, m^ffflMI SFETQpj . KttfflM I SFET 
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Qd 2 iz^mcoy-bmmi lbtfltfflMISFET 

q Pi ovujym® (pM^mimmi 2) tizmt 

•§>S^?l4 4, 1MWBMI SFETQd, cr>VU-4 >H 

® < nifiM^i 0 ) tc»T4«i»L4 5. nmm 
mis fetqp; »kw>iiw (pm^mimm 

[0084] JJE«tt?U 3 ±&W&4 2 
MMLX hmm llakh'W ( nffl^NW* 

4. 4ft, HHfctl^fCV^V^ 8i?l4 5li, T 

gfs«®4 1 cTj-gps-miiL-t h'W yffi® < 

*«1 0) (citLTuScoT, Citf5ifflSHL4 5flDffll«fc: 
tSTMmfli4 1 OHWWU-rt . 

111 aOHBWUHJU. ft«fL4 4<0JS»fc:W:y-b 

«woy- h«s 1 1 a , 11b jhoiwfcs' u 3 >m 1 

con-yj-yyx-y-hVMi 1 a, 1 1 b*m&$-£& 
.rixfcfrfU SSBBL4 3. 4 4<0Jgg&<0 
BWk^U3>«l 4(0HH^fS< L^*>oft^«. 1? 

V ico-C" , t>^:-fix* { 4 1 ft k & (~ , 

y-hlilla, 1 1 b<?3flB»<?57^-yl<'H«»J«2 

[00 8 6] Jfc(C % 03 6, 03 7(=^f«tdfcs SB 
«2 l±^XM-y?i£-C'Jt»LftA l 
--y^-ri.ClttcJ:'?, ^0rlSISL 1 ,L 2 , *M*flE 

122A, «PWffiK2 2Bj3j:^«y H*2 2C*» 

[0087] ZtllCi. 0 , —JjC0mwm&L 2 (O — ffloB 
(i, «4 3<?50IST«**?CtfD±a»S4 2tCfg 

^i:;^ta4 3<7)jmx'mmmM 1 sf 

ETQ d 2 V>YVAV<ffi& ( nS¥®flcfSi£l 0) t , 
ilfflMISFETQd, , IffflMISFETQp, 

\z2m<ny-vw&\ 1 akizmmztih. mtmmL 

2 «0flMBKi. «M*JL4 6£iIt-CftfflfflMI SFET 
Qp 2 fiOFH >-ffiisS ( p£¥*Mc£J« 1 2 ) KSSRS 
tLh. o4 9, IBIWBMI SFETQdj ?)KWyf 
® ( nlfiMi 1 0 . WHS-* B ) , ftflffljM I 
SFETQp 2 C9FW ^«« (pa^N»Wi«l 
2) , IBt&ffiMI SFETQd, , iffflMISFET 
Qp, {csHaicoy-hflffil 1 a^)f ixfWi, IF/iS 
«L Z tJj:V±*1M64 2*^LT5:^fc«SB6Six4. 

[ o o 8 s ] 4ft , wjjcommwm^ co-mmi. m 

8514 5<0fflHlfSfi»?C^>TW«ffi4 
n. $^ti««8BFL4 5<0]S»"CS«llfflMI SFET 
QdiCDVl^Om® < nlfSMilO) tCjgMS 
*c£« mmWM^, OfflWWtti. S^7L4 4lrjlfcm 



ffflMISFETQp, *>Fl"f (plf^M 
®12) k. IM&fflMI SFETQd 2 , IffflMI S 
FETQ P2 (C*a<oy-MMl 1 bi^g^fc 
h. o4 9, lifflMI SFETQd, <0KM>f« 
(nlWM^lO, S«y-HA) , MfflMIS 
FETQp, OKW>1B« (pS¥SWWR«1 2) . 
IgKfflM I S F ETQ d 2 , IffflMI SFETQp 2 
tcSiKD^-bflSil 1 bMftfWi. «WrK»L! 

[0089] 4ft, «®lffiSg2 2A(±, lifL2 7 5 
ItttSflMISFETQpLQpj CO&V-xmm 

( pIWMS 1 2 ) fc«tt3*t, M8*ffi&2 2 B 
(i, «m2 8$rat-C|gi>fflM I SFETQd!, Qd 

2 <o#v-x«* ( nimiii o ) te««sit 
s. s&k. HS2 2 cco-*«, mmi2 

9 2rjlt-ClEjMfflMI SFETQt, <r>VU4 yfflg 
^jlt-TlGiMfflMI SFETQtj ^Kl^^yffiJSdi 

[0090] *<o«. a3 8^-TJ;9^, CVDit 
«fflttft|g-(k^u 3yl*^isi0M3 i {=«»t 
?L3 2 ^ffMUftf^, mmm&3 i±izx^ y ?mx- 

it«tftA l^MA7--y/-Uf-^IDL, 
/DLJML, SStt?L3 2*atT7 f -^*DL, / 
DLtn 7 KJi2 2Ci:*SSI5W«,. 
[009 1 ] ^tfOj: 3 ic. *HMi?iJc7)iSit^rffi«, 5g4 
m?ccoT&WM4 1 £Bf&?& Jimizftti o t fgiftffl 

MI SFETQd! <0KH^(nI^i*f)^l 

o ) izmt&mmiz&mtzxnk. mmtmmi s 

£ift«Lftf£, ±a5*@4 2 5r^j3!c-t4I®lc5tft'oT 
MfflMI SFETQpi , SEIftfflMI SFETQdi 
fcrftjicD^-"- 1 1 a k , IBiSfflM I S F ETQ d 
2 yffll^c ( nl^Mil 0 ) fc(C»^4« 

ffifL^MtSIit Srm-T-S. . .1 flic J; 7th 
V h £ ^ (c I ft x -y •f - y rxmtfi 2 JM'J>-% < 

ktfX-*h. 

[0092] ^rfc, ±ldLft2-PC0««lfL»)CLg«, 

U ±g|5«ffi4 2^»BR1-4XST««m2r»Bat : Sr 
V">i: ^ tC^S k , DRAM (Dynamic Random Access Mem 
ory) <n* * U ^imtKmM I S F E T^±gPtCX ^ >y 

S-ftil-ft-t 4 - t 4 W, — ocvm&ffcf - -y rtc 
DRAMt SRAMi£?i£;*-£ft l^-.y:TV>f 3>-c7) 

[ o o 9 3 ] 4ft, *HM^t?jt^{i, ®m$mm 

1 8tfO«l«tm3iig^*Sa^U3yil^i6«i:^5i 
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mtx'ttd. znizx*). mmmmi scommco^m 

M&t&c\bWX'Z&. 

[ 0 0 9 4 ] 4fc, 4$gffift<?>ll£#&t£, ffi^SSSrX 
- bfl» 1 1 blzm-&mWtH4 4 k 2r^-r^.X^C 

M-5t.y-btiiia, 1 1 b±.cr>m$m mit 
•r k s r AMvmmfrmt o . <tisitt£ 

r6]±$-y:.g»ifc* i 'T^^. 4fci*ifcJ:0. «m4 

3 s 4 4 fc t'-htS 11a, 1 1 b k K W % /W& 

x\ * * y -t;uoffi«£»/h usra Mco^mm-ft^ 

[0 0 9 5] 03 9^-Ti dlCs *HSgCTcOSRAM 
Ztl&. i<7)^a#-?C<J0T^*ffi4 in f52*@tf> 

CW^ft^lS 1 8 k ra-XS-C5g«$*».4 . Jb 
8B«S4 2ti. f3l|C0niMf B yy3>I-C« 
£*U .X* U -fe/K^JBRT C<0±aWB4 2 k IB1-X 

[0096] ,r osjBtFpc coTSP«ffi4 1 *±. mfsmt 

8K2 1CMd il/lSM 3 6 OfiHSTffiR 2 2 D k 
ixWtZtt. *-0^.c7)i^2 2D5:JitTnM^x;U4c7) 
Pl^#i«3 4 k««S*lTV^. ±MWM4 2 
«, JfB»6WS2 Hc»flK«<T>tSSS8?L3 S^ffiHST'ia 
«2 2Dk««3*U A-oicOiHH2 2D5rjltTnf- 
■V^HM I SFETQn«nI¥@Mi3 3}:M 
ZtlX^Z. nft^/HM I S F ETQ nc7)i> 

0-^TC0nM¥^*M«3 3ti. «JHIFFCO±aMBi 

4 2 k |B) t»3Ji BOnMZte&i' 0 3 y§ft1*J*3*l 
ton* HJi3 8*^LTS*2 2Di:»«$*l.-CV^S. 
^*-y h'Jf 3 8«. ***^C<0TIOTW4 1 klS| tSS2 
mS(On Is 'J 3 yMT« L T t i ^ . 

[0097] (£ftffl|3 ) :*ldfcfflfc: J: * S R AMc7)j< 
*y-fc;KO«3t*i6*H4 0H25 2*ffl^T«ru|-* 

4. j<^y-fe/K?M»t*s£**-r#H<o3fe. ¥ 

[0098] 4"$\ 04 OtC^-TJ: IlllOn 

3 , n §?</-xyl^4 «*ft*ftOiStei^O±BBRiiyB 
MIS FETQt i , Q t 2 <9y'-h1MB9 (T7— K&W 
L) , fltfflMI SFETQpi , UfflMI SFET 



Qd, fc#iIC0^*-hmffil 1 a, tMfflM I SFET 
Qp 2 . IMSfflM I S FETQd 2 {z2iW<r)?—bmM 

i ib**tuetw&t*. mz. &njo&TmmM 

Ulla, 1 1 bcr>±.$t£momti>> , J3>®14$: 

^•vj-yyLxzcomm : km<-rz>» 

[0099] »CCC, 7-hWM9 (7-KiHWL) , y 
-h*fiBl 1 a, 1 1 bcDZtl^ticom&lZ-y-J 
-^'i-tnJMUf. pM^x;U3lCnM¥ 
(KSfflMISFETQt,,Qt 2 <7)V- 

h-i^>f >mm atx/nw^mmmi o draw 

M I SFETQdi ,Qd 2 «V-X, K P --f yfgig ) £ 
MU nM-7x;U4tCpM¥^^«l 2 (jWSrffiM 
I SFETQpj ,QPjW-X % 

. z i 4 wisti. itnasi)!ife^] 2 1 [a] t-c*> 

[0100] *HM0")T't±, H4 1 tejjH- J: 3 

tmftm& uccv DftTfiMt^ y 3 ^4 o £ 
4 0k -e^T«^^M ( y- h*&^^9 k ia]*io^ 

R) kSrX-yf-^'U *?tfflM I SFETQ Pl c?)h' 
W ( Pl¥®»i« 1 2 ) t=Jt^-4«»?L5 0 

[OlOllJXt. 04 3. 04 4(^-TJ:at. CV 

d mx-mm Ltz^m^ V3ymz^?-->7Lx® 
u me&WBL5o*mixnMmMi sfetq Pi 

[0102] mz. 04 5 . 04 6 tZ7F-?£ 3t, CV 

Dmxtm LtzWAtis y 3 >m^tc&mm.mm 1 8 
t ^^tsc7)^r < y- h$mm 9 1 mm<oimm > 

k^X yf-y^LT. IBSlfflMI S FETQd, 

>-^i* ( nl^M 1 0 ) Kit5S8fL5 2 £ 
m&Ltzm. CVDSt-itWLfcnMcO^tea^yay 

■f*. i^±gB«l§5 3«. JbJEifett?L5 2SriBttffi 
IMMISFETQd, cOKP^f (nl^M 
«10) {C«^$il4„ 04 7tfOj/^-fWN'^->'-C-^ 

-rmmt. rmmms 1 kxas^flissk^a^y^ 

[0 103 1JJCC 048. i4 9CStJ:3l:, CV 

D^BPSGis*>^rir4«raie^Ji2i£isaL. -e 

O^ffiS: y 7 n-tc«k y Tffl-ffc U/sa, VthUVXY 

z^xtizLx. z-rmwimm2 1 ^x^y^L. 
*s^R2 i^)T«<o«aie«iii 8. ± 

SP«S§ 5 2 4 ^(iTI$«li 5 1 , $ t t,z*cr>Tm<7>mfc 



(16) 36252 



0, flffMMISFETQp„Qp, «V-Xfi« ( P 

1 2 ) izmthmmi2 1 . seiwbm i s 

FETQd,,Qd, COV-X«tS ( nlfliM^ 1 
0) C^rS«M?L28. KSfflMISFETQt,,Q 

t 2 <ov-^«w (nM^«^isg7) zmt&mwsL 

2 9, ftffflMI SFETQp, „ Sg»fflM I SFET 
Qd, fcT^y- MS 1 1 a tWfflM I S F ET 
Qd 2 «KHVl«(nSfiM^10) fcKj*^ 
SS8ffL54 s HWfflMI SFETQp 2 .llfflMI 
SFETQdj dZ-QM.Oy — Mffi 1 1 b t ft?nffflM I 
SFETQp, (DKMyf«(p»8(^IS12) 
fcfc*^S««?L55. KMlJBMI SFETQd, COH 
W y«« ( nS^f^JS 1 0 ) 0>±MiZtS\,*X±M 
«S5 3l:itS^M5 7, ft?tfflM I SFETQp 
2 (0 F W >H« ( Pi^ftfS 1 2 ) e>±mz}$^ 
TT&n&5 1 l:3tSiM5 8 &*tl?hMf&+ 

t o i o 4 ] ±ie«m5 4 *»js-rsiRfc:tt. -ecojg 

tBt-S* 1 , iraLTtiolc. Z\coffi.t&cr><y-hWmi 1 
a, 1 1 b±«9|£ffc^y:3>-JKl4«, £>£>#>t#>-£co 

mizm V i^'-X h 7X ? co-£;b-£-rfi J; & 7 4 — )V 

[0 10 5] mz. 05 0, 05 lC*T«t'3t=. «H 
W2 1 ilCX^-y *8rC*Hf UfcA 1 &&m£^? 

--yy-tz zbiz**). ^FjfsenL, , l 2 , wMmm 

i22A. £*WffiR2 2B*J«fcVC-y 

C0106] ClW: J: 0 . — ^WWffiMlL, O-^gP 
te, «m5 4^atTfg»fflMI SFETQd, . ft 
fiMISFETQP! fc*jic?5y-h«fiSl 1 at, 
IBiftffiM I SFETQdj CO HP-iHBH ( nl¥i# 

iiio. #«y-HB) ktaasKsti. ^jftSttL, 

cO«gMi, 8SHSL5 8*a tTT»«*5 1 
*U $fefc!S^5 0£iltt:ft*WHM I SFETQp 
2 COH W Vffitf ( pS^MSI 2 ) 
4. 0*0, IMSfflMI SFETQd 2 COFWV^ig 
(nlfiftfllO, ««y-HB) , ft^fflM I S 
FETQpj <KY\sA>mm. (plfiMStl 2) . 
IBUfflM I SFETQd, , MfflMlSFETQp, 

tftjicoy-hmffii i a<r>zti?ftiz. mmsm^i 
&£T/Tumm5 1 &-frvxs\^zmwiZti&. 

[0 10 7] ffiEfrO^WKIIL, c0-«±, 8 
«?L5 5*at-tWttffiMI SFETQd, , ft^fflM 

ISPETQPj lbk s ft?S?JH 

MI SFETQp, cOFU-f (pI¥$M^I1 



2) fc£«tt3*u «p/rE$£L, coffijSgMi, SM5 

7*mtx±.&9m5 3izmmzti. $6fcs*?L5 2 

£atTJ»fflM I SFETQd, coFW>1Bi$(n 

i^ft««io, mm; -fa) izmmztiz. n 

9, IBi&JBMI SFETQd, (OKHVfifnlf 
IM110. S«y-FA) , tffflMI SFETQ 
P, COFW yffiis ( pS*ifti«12) . IBWfflM 

1 S FETQd 2 , ftffflMISFETQp 2 fc*»<0 

^'-m»i i b^ti^tut, mm&j&Li &£Zf±. 

[0 108] t««ffi2 2A(l mmn2 7z 
MtTft^fflMI SFETQp,,Qp 2 C9#V— XHig 

( pl^MSl 2 ) (CSSRSfu SWM2 2 B 
t±, &&?L2 8£atT»iWt§M I SFETQd, ,Qd 

2 n&v-xmm < niimiMii o > 

9 2rMttlEjMfflM I SFETQt, C0)*l"{ 
(nl^flci«7) flfcfrli. t«L2 9 

$-atttejIfflMI S F ETQt 2 0>VU4yffl& (n 

a^*««7) ram**.*. 

[0109] 052 iC^c-r J: 5 fc, CVDftt 

«t* Lfciwk^ y 3 ^K*>6*t Jiiat&t»it 3 1 izmm 

H3 2*JE&SLfc«, Viatt»jRK3 ll(:XA-.^at' 

/DL«L, «N!HL3 2*atT'r-^IRDL, / 
DLiA'7 F/l2 2Ci:£tgM-f •?>„ 
[0 110] i5 3C*fJ:3t, #0l$i#IJCDSRAM 

v ■k>uv®mm=pc t (K?iai-«iSco§s»^c tmjs. 

PlWBx'jayltMJfi, ^^y-k/KO»«* 
^Cc7)TgP*S5 1 fcH-lfiriBJfc&fi*. S*^; 
ffiS 1 8«. ^-fkv- U 3 ^K*^^ 0 , X* »J -fe;l-co§4 
*^Cco^S^Ml 8fcR-xe-CT»*$n4. ±as 
m®5 3t±, m3)lBc7)nM^*S 9 a B ^y3>-|^T'«fiS;$ 
fl. ^t'J -b^^^iifC cO±a5«® 5 3 i: R-Ig 

[0111] icO^**^CcOTSBttS5 1 ti. nl") 

m2it,zBi&ztitzi&mi3 6$:mtx%m2 2Dbm 

MZtlX^Z. ±SP«fiS5 3«, af^^IMI SF 
E T Q n » n S?miHm 3 3 t tl. ^i^i 
«K2 lKJgBK3ilJt«SHffL3 5*atTE«2 2Di: 
tiM$ilTV->§. ifc, nft^lMISFETQn 
c0i,p-*c0nM¥^*^3 3«. SajtfF-COXhap 

«s 5 3 k m t m 3 m a co n m^m^ o * ymxmm 

Ztltcrt y KJf 3 8 £tt 2 2 D fc8M8$*VC 

*. 3f=nsfiwc«m2eaco^a^y3yflg^pS!-c 

1f«LTV^C0T\ ^c0pS^f 9 ^U3>-|KTi»«$ 



(17) 
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*a4bm i s f e T<ops^#i«t ffi$Lt zmmz 
[oi 1 2] jiLh, *mmiz£r>x%ztitim!fii:m 

[0113] ( H»J4 ) *|Qt0!t: J: JSRAMW 
* 'J -fe/K0SSjftfr?££l2 5 4 -06 4 £ fflwcfiHj§-$- 
I.. 3rfc\ ^ lJ^co8m:fr££^&ll<0 5*>, ¥ 

[0114] i-r, us 4 t^-rj; 3 mmmm2 

kH-WIiBtftotHlfflMI SFETQd] ,Q 
d 2 , SffflMISFETQ Pl ,Qp 2 J:l>"tKi*fflM 
I S F ETQ t ! ,Qt s £Jgj£U *<D±.mzmtt.i'V 

[0 1 15]t^*>, p!W3. nM^x;l^4cO 
*il^h.<0«tt««O±BBfc:«i3iWM ISFETQt,, 
Qt 2 cr>Y-YmM9 (7-KIWL) , ft#fflM I S 
FETQp, . fgfijfflM I SFETQd! iZ^McOir- 
bVM 1 1 a, m^ffflM I S FETQp 2 , IM&fflM I 
SFETQdj IZ&mcoy-hW&l lbZJrixJftiB 

la, 1 1 biOlMbv-U^vUll 4 CO— gPSrXyf->- 

-F&WL) . jr'-Mtl 1 a, 1 1 bcO^^'flCO 

i-'X h £ 7X ? K Lfc 4 * y&A&T' P M^xyl^ 3 
CnSf^M«7 (IsiUfflM I SFETQti.Qt, 
W-X. FW J3j:Ufnil*aHWH«l 0 

(Smmui SFETQdi.Qd 2 cOV-X, FW> 
4RW) SrffMU nS7i;Nl:pSfgMil 2 

(SSfflMI SFETQP!,Qp2 <0V-X» FW>- 

[0 116] 1215 5, !5 6i:i;tJ:3t:, M-ffc 
y'Jn VJR4 0 cOigftCC V DffiTtSSt Lit nS^g^ 
U 3 >W&>*9 y ^ L T C <0Tg&««i 6 

lSr^JfrT-S. i^T^*«S6 ltt. mffiSHiOT2«0T 
SBtt«i4 1 fcti^-iom&^TfcO, 115 6^^-T 
ioK, ^*J|gi6fflM I SFETQdj cOFW 

( nl«ftf«l 0 ) . fUlfJHM I SFETQ 
p, OHW vfBUS ( plfiftf^l 2 ) c^-Hx-fti 

[0 1 17] mz. 05 7, 05 8tC*-rj:oC ffl-ft: 
^ >) 3 yfll*^* SgSffeliflg 1 8 i C V D^T-it« t 
£*>**I6K«1 8±fcC VDffiTHSILfc nl 

HM6 2t»*r*. -<7)±gp«fl56 2W:, mfteHWJ 
2<0±IHW4 2fcfcfc'<*-V#*fco'Cfc'3. II 5 8 



^■ti^tc:. -?-C0— g&#SgiWflM I SFETQd 2 CO 

f i^r >mm < ni^M« io), m^ffliw i s f 

ETQp 2 >ffi& (Pl¥imi 2) <0* 

ft**U0±»«r«-aT^*. 05 9<0;/W<7V\-?->- 
T*-f«*tt. TS5*«i6 1 fc_tS1Sttffi6 2 i^'fiS:'? 

[0 118] mz^ 160, 06 1 (c^f <fc 3 C BP 
SG«3^fe*&JilBM6IWB2 1*CVDi£-e*W«L» * 
c0^H5r 'J 70-CJ: OTfflfttfca. 7*M/y'Xh 
^-ex^tcLT. £^Jlfg*&»§l2 l£x>y^yj/U 
lc^)TScO±a5«ffi6 2, Sll&Si 

us, Tanw6i. mt>-vaym4o. 
3>ii4, imm ( y- m&i»ir9 t mmemm > 

Z^/j-yy^&ZtlZiir)^ m^fflM I S FETQp 
i.Qp 2 cOV-X^feg ( p£¥ttttftttl 2 ) {C^-TS 
«fg?L27, mmmM I SFETQd,.Qd 2 COV-X 

fSK ( nifiMS i o ) izmt&mmi 2 s , isi* 

lMISFETQt,,Qt 2 COV-X^ ( nig^flc 
«Jg7 ) CiS-f &JS&7L2 9, m?ffflM I S FETQp 
, , fBKfflM I SFETQd, (Cftiicoy- Fmfii 1 1 
atmrnmrn I SFETQd 2 cOFl/'f ^ffiftS ( nl^ 
«WWS« 10)t fc^-tl»««g7L 6 3 , m?tfflM I S F 
ETQp 2 , mmmM I S F ETQd 2 tCftilcO^-F 
UllbitfffflMISFETQp, <r>YVA>m^ 

( p^^msfwii* 1 2 ) tizm-zmmfie a , m 

M I SFETQd[ <0FU"f ( nW¥mWffl$il 

0) izmt&Wfi&lS 5 . MfflMISFETQp 2 CO 

f ( p9¥im i 2 ) nzmt&wgsie 

[oii9] ±mmmne 3«. ±s*i§6 2co-§p?: 

jeMLT^-FTOl 1 afc VU4>Mt& ( nlfl«s 

««io) fctcaLTv^aco-r, H6o an. 

i C0«m 6 3 c0tfflM(C±S15*«§ 6 2 co-gP^ffi-T 

s. mmizii^Lx^wK mmjie6h±u 

SS6 2cO-gE^S»LT Fl-f >M® ( nlfi*i 
«1 2) tzMLX\,^<r>X\ >I<7)^?L6 3cO(ffl^c± 

awffi6 2<o-»**«a-rs. «^tl6 4«, t 
mmm. 6 1 co-gp2:»ii tt y- h««i 1 1 b t f i^-f 
( nifiMni 2 ) t izmtT^&ox*. m 

6 0 l^^-r J: a t: , -I coig^Tl 6 4 cofflOMtcTSP^fii 6 
«BK?L6 5 t>TSStt«i6 lco-35^«jiLT FU-f y« 

«(ni^M^i o) izmtx^&<ox\ zcomm 

[0120] ^rB, ±ie^7L6 3<?5fi»fc:tiy-F« 

m 1 1 aco-gp^m t , mmi s a <oemtzay- b 
mmi i bc^-wnaj-ri.* 5 , vmLtzzstz. z<r> 

W&Wf- htSlla, lib i&mti' 'jayRl 
4«» *4>A»t»*<0BW*»< LT*l.c0-C', ffiB^SI 



(18) 
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<ox.v j f-y7T7-h9&l 1 a, 1 1 

i t &t z . mmmm 2 1 mm^mm t>ti& , 
to 1 2 1 ] a*:. H6 2t^-rj:dtc. mffl$mm2 

t-v (w> ^x-y^N*-/^-r«»ci:ic<J:o, m&m 

[oi 22] w&Ltzkoiz^ mrniescommttm 

TU&<7)T\ IBi&fflM I SFETQd 2 WU^yM® 
( nI¥iM« 1 0 . mm. J- HB) , IflfflM I S 

fetqp 2 <r>vu4>mnpwmimm 2 > . 

HEiJjfflM I SFETQd, , MfflMISFETQp, 
tC*ilO^'-h*fi§l 1 acr>Ztl?tll&. mUH6 3. 

[0 12 3] «SBI?L6 4<OH«i:SSIHL6 5fl5« 

T\ llffiMISFETQd! yffl& ( nM* 

m#m®i 0. fsy-KA) , m^mi sfetq 
p, okw v«m ( pM^mimm 12). ims^m 

1 SFETQd 2 , m^ffflM I SFETQp 2 tC*»<0 

y-hmm 1 1 bowefui. &&E7L6 4 , 6 5 tea 

[01 24] msz&mmmi~~3Tii. m 

ffi$mm2 i±.izx^ y?mximLfc a i 

oT«Bfffi» (L,.L t )*»jftLfc«)J£«L. 

TOt. SNSKL6 3~6 60flatCffi»S&/C*fWffll6 7 t 

®m.m^-cco±®nm6 2aj:x/T«9M6 1 s^mie 

JHSN6IUR2 l_tfcif«Lrt:A 1 &&mX'WMWJ±&2 

2 A. «K»«ffi»2 2BfeJ:^"C-y K«2 2C«r»^- 
SR. 1^«5Ot0«l~3-rS0riE«*ffiaLfcfB«fc 

4MW7 - fh* fc' ) Sit *^rtg t 

[0 12 5] ^cof^ 06 4C:*-f idfcr, CVDSt 

TL3 2SrJB«L3t«. «BMft»K3 l±fc^>y^ffiT 
JtSfLfcA 1 I^Ji&^-x^LTT-'-^iSSD L. 
/DL«L, i8tt?L3 2*SltTf-**DL, / 
D L t y\°-y FJf 2 2 C t *fflfcfrZ> . 

[ o i 2 6 ] ^mmmx-diw^fie 3-6 6 

tt. Jff§»&!§ji2 l±fcJ£8tLfcA l^Ki;V-- 
>yi-XWmSM22A^ »6®E^2 2B, a' 7 H 
« 2 2 C^rt'Sr^fiSi-rSiS^ K5-fx -y f-yy-CffliliS 



waK^uiM F/i 2r tmtmt&nmwizmitzms 

It. Z(r>m r >X'U^\ 

[0127] *mUz£tltf . S«6^)±»««3J: 
t^SBWffiSSWfiMfc ttfiJffl-TS i i: £ «fc 0 . 53'M 

WX'%h. 

[0128] fcLh. -5T£3*ufc»Di££ 
[0 129] 

OToiiy-c$>&. 

[oi30] *«BHt±iur. **y*/K0-t*fc®js 

[0131] *JMBCJ:*iHf, *»*a«Uit:«BILjt 
t fc J: 0 . #«*a«[fc»I«LfcffilMi ( P right?) * 

%hcr>x\ mm®8&<vffimzffi'bLxsRAM£mim 

iffhZtifiX'%h. 

[0132] *fM8fc:J:<Uf , ^i^Tc0*tit|Bl-X 
STVASfu^t-y KJfSr^-ft^-artlVI I S F ET<0* 

mtmt£tffl&b zmm-tz ztizx*). y^wis* 
bz-?x7iz Lfcx y ^- y yx-*mtmt&cr>±.mzmffi. 

ZBf&^&%icO-?X?&b-&$;m$:'blz<X'Z h<OX\ 
MI SFET<Dffi«£ffi/jNLTSRAM£«m»ffc,-t£ 

[0133] *»HHt iittr, bwmt izmt&m 

y. ^Scox-y^-vjrT'y-hm^JrSias^-BrSCli: 
ScOT\ fl!!<7)«JSco^--/^-x-yf-yy*<|SSih$ 

&. imciO. SRAMSr^-rs^ft^SHIIKilS 

[Ea^fsm^firai 
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[Hi] *$m<n—mfofflTh h S R A M<0^ * V *.)V 
[02] *mncr>-mffiMT$> SSRAM^l'Jt^ 
[03] UK 02WA-A' 

[04 ] *%BBC5SRAM<?D^^ U-fe/K75*fiWIIi&0T 
$>■§><. 

[05] *SM8«) SRAM^t'J -fe/KOgS 1 cO^it^- 

s^*-r**ft»«^a5K)Tffi0-c-S)i. . 

[06] #%BJj£D SRAM^t'J -fe;KD|g 1 C09?ja^" 
[07] *3%B^cO SRAM^t'J -fe/KDg* 1 C7)M Ja^ - 

[08] ^BjcosRAM^^t v&wmicogmft 

[09] #?&BJ§co S R A McT)^ t 'J -fe/K93S 1 O^jt* 

[010] ^B^SRAMcO^^'J-fe/l^cO^lOMiS 

[01 1] ^W 3 fl<OSRAMCO* : £ t J-t)l'Cr>mi<r>mi& 

[01 2] ^B^oSRAMcsO^^U-fe^cOlSltfO^ 
*ffi^^^fr*«cOSg|5Ufffi0T'$> l> . 

[013] *mico sr am?)* ^v-t^nm i <vwm 

[014] ^BJcoSRAMCD^U^/t^lliDfBI 
*ft$r*-f^*S«coS^BfH0T'S> & . 
[01 5] ^BJ^SRAM^^EU-fe^^mi^SjS 

[01 6] ^BBfOSRAM^^ey-ty^miOTfSJS 

S«^*i-^**«^Sa5Wr®0-C'S, s . 

[017] 2ts^B3<7) S RAM^ t >J 4*}U<7>m 1 cOtSBt 
*ffi**^-^N»lsfflK<OTmBI'Ca!> 6 . 

[018 3 ^BJ^SRAM^^'J-te^^lcOMit 
# 5££ *-t¥^#c*«<OTffi0T-$) I) . 

[01 9] *5gBjc7)SRAMC0^^y-fe^£0^1OlgjS 
^^^^ft*«cOggBBfffl0-C'S> S . 

[02 0] ^BJcoSRAMCO^^rU-te/PCOSIl WSSit 

[02 1 ] *^B^SRAMc7)^tli-fe;l^O^ltf0Sjt 

[022] #*BJ§£0 S R AMC7XX ^ 'J *.)V<7M 1 ^SB£ 
*ffi^*-r^*S«^)¥®0T'fcS . 
[02 3 ] #&BJ§cOSRAM<^&BS&£^-r¥^fl££ 

[024] 3|Ef6BJ<7)SRAMc7)^ : E!;-fe;^m2<JD^g 
*>S&*-r^*a«WSSBWrffi0TS> & . 
[02 5] 3)=^BJ(7)SRAM<7)^ ; E:U-fe^C0^2tf0^jt 



[02 6] ^BgcosRAMO^^rU-b;^^ 2<50§iBi 
[02 7] 3(s:^c7)SRAM^ ; &U-fe;KOS2«OMJg 
[02 8] *^coSRAM£0^ ; t»J-fe;l'C7)m2<7)Mit 
[02 9] *^Bg£7)SRAM<?)^ ; EU-fe;^^2tOSSjt 
[03 0] ^BB<7)SRAM<7)^^:U-b;K7)m2c7)«jt 

^^*-r*#f**«oga5iiiH0T'fe i> . 

[03 1 ] *^cOSRAMc7)^^:iJ-fe;KOm2<7)t^3t 

-nm^-t^mw^^mmx-h h . 

[03 2] ^B^ C 7)SRAMcO^ ; E l J-b;l-co^2cO$^S 

[033] 2(s^<7) S R AMC7XX ^ 1) -fe;K7)5fS 2 <7)Sii 

[03 4] *^cOSRAM<0^ ; EU-fe;K7)|g2«tS)t 

^^-T*^««cO^Bra0T'$> S . 
[03 5] *^Bjc7)SRAMO^ ; tU-b/W<7)^2c7)S?)t 
*^^*-r^f*:S«<7)™0TS) £ . 
[036] ^BgcoSRAMcO^ ; eU-fe/K7)|S2iOSi§ 

[03 7] 2|s^Bj£7)SRAM(?0^^ U-b;l-<^m20K3t 
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